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LIQUID CRYSTAL DISPLAY DEVICE 



Abstract : The present invention provides a liquid crystal display device comprising a 
first layer of liquid crystal having a polymer liquid crystal compound sandwitched by a 
pair of substrates, and a second layer of liquid crystal having a layer of transparent 
electrode and a cholesteric liquid crystal sandwitched by a pair of substrates, wherein 
the first and second layers of liquid crystal are bonded to form the liquid crystal display 
device, and wherein said second layer of liquid crystal has a layer of rubbing on and 
below the cholesteric layer of liquid crystal, the first layer of liquid crystal and the 
second layer of liquid crtstal are bonded by transparent optical adhesives, a sheet for 
light absorption is formed on the lower part of said second layer of liquid crtstal, 
thereby according to the present invention the brightness of the polymer liquid crtstal is 
more enhanced because rear dispersion is increased in the white display, and the 
contrast is excellent because forward dispersion caused by the reflection is removed, 
and, therefore, the present invention can be used in the direct view type of display, and 
has advantages of the wide view and the low driving volatage because the present 
invention doesn't use a prism. 



Claim : 

1. A Liquid crystal display device comprising 

a first layer of liquid crystal having a polymer liquid crystal compound 
sandwitched by a pair of substrates, and 

a second layer of liquid crystal having a layer of transparent electrode and a 
cholesteric liquid crystal sandwitched by a pair of substrates, 

wherein the first and second layers of liquid crystal are bonded to form the 
liquid crystal display device, 

wherein said second layer of liquid crystal has a layer of rubbing on and below 
the cholesteric layer of liquid crystal, the first layer of liquid crystal and the second layer 
of liquid crtstal are bonded by transparent optical adhesives, 

. wherein on the lower part of said second layer of liquid crtstal a sheet for light 
absorption is formed. 
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(B)fe- £e|3Q 2J 4^Efl ^5.. 

*fl 2£(A)^r 5.e1#A)ef. Aj-g-tb f^2| PDLC €^2] ^^Efl 
(B)fe- =e)#A|ES. A>^-t!- ^eflSl PDLC #^21 f-^Sfl 
*)1 3£(A)^ -& PDLC ««2l ^-^Efl 

(B)£r PDLC *«S1 ^^5.olcf. 

1 : PDLC sg-'fl 2 : 

3:fc4: 7l# 

5 : IL-g-*]-^ 6 : 

7 : 8 : ^^^Ml 

9 : ell, 1 * 10 : ^-efl^Bfl^ 

20 : A 1*13* 30 : *)1 2<*\$% 

*r*K± 7|# 51 =L -ffr^21 f=e||7l# 
3.3.^ ol-g-71-^t!: ^S^ri^Hl ^th^ol^. 



^ S ^1 21 ^-fr* o)^-J7 TN (Twisted Nematic) °] M" STN (Super Twisted Nematic)£r 3&%^§r ^l-§- 

%M1 tc|-e}- #°1 e>l-g. e-H-o] aj<>| 2eb}>.E7} q-SEjr, ufl^ol ^.g.*}^ S)-^ U£7f TFT (Thin Film 

Transistor)^} ^2) HJ«^^7> <H^fl^l>H 20' ^$3. #4. n*3M «** °l-§-<M * 

^IC! SH2) al^-^> ^ ^-tNl(PDLC : Polymer Dispersed Liquid Crystal) M" H£"*r ^ ^ 4 

^-*ll(PNLC : Polymer Network Liquid Crystal) 7> -f-^^Tfl S\SX^. 



olaltb PDLCfe ^lf- *17>«M ^-f ^^2} al^>21 o] «a^)«>xl et7] "fl-g-°11 ■y^ol ^i&sH >i( 

cell)£ l-^«r?fl M-eWH, 331-f °J7>*>^ 331 ^JIS. «fl<l£H i§£ JP-'S^TO M-Ej-t+Tfl sq^cfl, o)sH- 

^•o) #21 -a-^- ^ <>1 -§-«}-& -Sel<H] o^Sfl 5g Aj-g-SW &7l nfl-g^l ^^21 d^r-SL^r #21 ol-g. 

Jl^-o] ^o> $)£7> A]o>2]-ol ^§>(^ 2:%XAl7> 7>*«J^IC1-. HB]M- <>1 S] ^ PDLCfe 7] & °»$3.S-} ±X}£. 

^ ^S-^tM 1001-B «1M)21 (switching) 51 71 °1 ^ ^ S%-fre) (switchable 

window)S.2l ol^-oflfe 3- ^7> ^i#3flol^ °l-g-*>7l ^ HB^ -g-^H, ? 
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°leU* pdlc 7]&s.*\ <d*i 2£ "Has. ^shh ^ *}°H 7i^2}oi 2 

!:B13<?1 U <M3 .2.3. NCAP(Nematic Curveliner Aligned Phase) ("l^^ 4,435,047 °1 ^A 1 ^- 

^el-^om. o>a}Blo> s Jf, #b)w1^°J-51-§- =r-§-^ -«a|3-& ji^tA :f, *«S:e^8 *l*l*hMI 5 

-20/^m ^3. ^-asMl ¥1, ** SE ^£.3^ jL**^^**!* ^ 



aL-g-7> ^3 ^*)1(PDLC)S} ^ q-^. ^12:«J-^^ JL^SJ- ^ -g-Sfli *H* °l-§-*Rr 

^l^^olcf (ol^-s-sl 4,688,900 3L ^ ^- 4,685,771 Jl). ^ aL-grT-r ^713 E^r -i"5lH^ 

ofl ei)^ 5Lii»l* -§-*lW?13. UW <S°fl 2]*fl #1}->&-§"§- n*a* £in^2j -§-sfl£7 r #:fc«H <aj^ 2. 

olaltt ^£ t^^-^ 3? H^^SI ^--S-s-^ofl IHJ'UHI, «*fi ^l^tt ^g-B} *'fl* PIPS(P 

olymerization Induced Phase Separation), SIPS (Solvent Induced Phase Separation), TIPS (Thermal Induce 
d Phase Separation) 7fl2^ °fl ^ft < 8~J L 7}- $Lq&o]t±. 

PIPS (Polymerization Induced Phase Separation)^ -f-'S 3 ^".2.3. 3D 5H XItt ^ ^3 -n-e^o] 
q- l-eH^s] |f4o)o)] ^ Jl*^> ^ 7>5L)Ai 7}^ oV3^5)]o1e £ ^ DflE^rHliiHHS.?)) 

7)fe- 'S-^olCr. SIPS (Solvent Induced Phase Separation) ^ €3.3i-|-2r HSz £?)JLv] ^ fiic 
^*»-§r #^~§-"lHl £f -g-siW^ -g-^-t" ^l-H, °1* 42E|t <>l-§-*H ^^*^ < ?1 IT07> 

TIPS(Thermal Induced Phase Separation)^ ^Vi^^lf- 7><asH ^-o] j£- *^*>H, 



W jl-gr7r =r*l 3 ^^§r np, ^3 ^"^ n„, % S^^* n e ^jl * «fl, ^31* -?l7l-^>xl ^ 7j 

^^l* "a7>*l-^ aj^^ #4 W±3L afltslHS n 0 S r n p 7> *H ^J^>*<>] ^^SlHS ■^ 1 ^*>?fl '-r. 



5EtbPIPS^ ^ ^>51^1 2ltb^ °J^^= ^^<^^H1 vflE^ 37 > n 

«»l€-«> ^^-7} ° 0 V^ en^^-^-^KPNLC : Polymer Network Liquid Crystal) 0 !) ^ <&=?S. 
PDLC7} JL&x}7\ -a^AVolji oB^ol ^S#5Ilr *§^*r^r PNLC^r ^^<^1 JL&z}?} 7 r S^ 

3^>«^ Hl-S'tfSl ^o]^ 3*) &c}i^ ^oflA^ PDLCil-fe- : S-a, , -€e]7> t^-a^ ( oj 

€-*7l|^-^ % 01 - 198725 $.), , a>fl-2} PDLC ^.q-fe ^7fl M-E^\+tq-. 
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e1<4 PDLC^r ^ ■ ££°l£S =3.^1^3. °l-§-^ al°l7} <$^°])*\ ^#5. $M £3*1 aV^s! 

*1 #71 nfl^-cHI, i-^SAl^ aE^AE;} ^^H^MISI ^ =3.^^^] alSj-o} ^«|-t|-. n*aM. 
^2=1" ^MM*1>H+ 7)1 i£oi] uf^u^ £°1. ^51 € #^1 Al^^^- °1» 7fl-a*>7) fl« A )S7> 

<^^)J1 Ol^^- ^<y-2^ °]7 r Al°l 7)1 1£(A)21 -f-^VEflofl cfl«H ^#21 alol7>Al ^^h^H^ 7)1 l£.(B)2r £ 

°1 PDLC ^fl^-fr ^(3)<H1 %n *-f-(2)°)l ^%a)^ ^e^es. 1^*1 71 

"o 1 "^ 0 )^. H^M-. PDLC AflS 7>S1|7> ^SfiHt #7l nfl^-ofl, ?E5}±£t 3 a|i PDLC* *M 

^ cl^l-Eflols °l-§-*Hr ^i}. Hal 4 £1-5- PDLC ftl* ©l-g-*r<H ^M^S -§-§-*} 3 ^ a)£7> 



^£#2} *}i-Hr Si^2] ol^^-ol ^Tfl 2.^ T 1 ^* ^ 

ti^*} 0 !. Ml">^ ^ ^ #efl^^l^ ^4 ^t^M 7)12; s}^- PSTC (Polymer Stabilized Cholesteric Texture : 

°}^$r& ^-efl^EllsJ ^2)°lCr. 0}% °- *«^#S1 t'-S. 1^2^ ^2 ^ ^2i^rB\ 3 7> 

*1 -tfEflolM #5*4 lt3H ^2:21 °l-§-*Hr 4<£ ^llJs^i 7 >^ ^a]^ cl^s 

eflols. °l-§-°l 7}^S}4. ZI.el4 <>1 21*}^ #44 ^21 *t**W*l7l ^sfl >£HA| bIHJ^* ^3114- *>H 

3. PDLC 51 7K V €• A}^ln, ^S-^tfSE 4 50V ^£3. M-f- ^A 6 v a ^ol ^4«: €-*H3°l #4. 



PDLC i&^-k *M 3-5-3. <»l-8-*r^fe 3E 4€- *l2Efe t)) 2£<H1 £Al<a ^o], ^}s\ -fr2l7l#(4) *}<>M 

2^4^4^1(5)71- PDLC 2] =e]#A)E(6) ^ **^*1«(7)* ^L^tH W^-fr ^H v a17|^ 

3o]t}. ^^^(^^^.£11)3. j£ Alt!- ^1 2£(A)» % v al^. ^#£1 «l^l7M ^fl 2£(A)£l Sf^^r H°] Hel^Ale 
(6)7} ^^.-g ai^^-^ ?-2r*Hr **^lS(7)«fl 5l«flAl ^sM. ^^SaHI 7H*>7fl ^ 

E£ ^^SAl£l fl£7> ^-cl-. oH SHsflAi, 7^1 2£(A)21 £<>] =5l#Als (6 )S. A}^.*>^ ; CP )^ 

3. zI-jes. =e|#Aie( 6 )oii 6jA>tb =e]#Ale( 6 ) ^ofl>H ^^71 nfl§-ofl ^sflsi ^Aj-^-ofl ^ ^^a^ 

^4a 0 ve11(^ajia}-e|1)^- £Altb ^ 2£(B)» % v J!*r^, .^I'y-Sl °]7>Al 2£(B)£l ^°1 5.b1^a1 e ( 6)7 > 

^, f-4t!- £f %^ i rA|E(7) 0 flAi <H ^^^r^ol ^Tfl ^.^1^. °H1 *il 2£(B)Sl = 

el#A]E (6)1- a>-§-*>^, ^^^(^cp)^ ^ ^3£a =21^15(6)^ <y A ^ n^^Als^s. ^-2l-*>^ % 
^-A-Aleofl qq^y&o] ^711 q-ErM-^i?}-, <y 71)4^.^1- e ^5.3. %■£ ^el^A]e( 6 ) ^ofl^l ^Va>e1 

£1 ^A>^1 ^oflH nfl Alo>zl-Sl s.a^o1 ^^t^ =2l#Ale( 6) ^ ^^o] ^Q^S) 

i^E7} ^*>s Aio)zi-oi ^ ^^-a-oi -^-^ jn.-g-*}^ 4^*11 «■ ^1^*>^- ^°l c l-. 

Aj-^tb *r^-£r 71*21 JlW^^^-^Sl ^«o VA >^-i- %H v Al7l7l ^*><H 7)1 1^1^^«?1 IL^V^^^-^ ( 

PDLC) ^H-ofl ^1 2^^*"?! 1-511^ Ell si -M^i^-jo ^ PDLC^ %°] ^l^^ ^ti&Sr ^ 

a ( £ ^-tg o. ^ig^^^ ^ 2 "flsi 7lt^H ui-g-^V^^-S^-** s«-§>^- ^1 -f-^^i^*^- ^ 

2 «41S1 71* AHofl s^^^jeJ ofl^^. i-g-*>^. Til 2<^#°1 ^^-Sl<H ^^51^ ^^SAl^>s.Al f s£7\ 7)1 

2^^*^- #e)l^E)l^ ^^#21 aj.*>oH el^^ 7)1 i^^#3l- Aj-7) 7)1 2^^^ ^-^^ 

«H Aj-71 ^ 2^^# ^^flfe ^^AlE7> ^A^E]^ ^-^^S. tVc}. 

ol *>ofl 7)] 3£« #aLS>^ ^1*1 a^^^c}. 



•g- ^21 H-g-T^^^fe 2 7fl , 21 «lJS^o.a ^Slfecfl. *11 l^^*(20)^r ^^^^^^ 2 "1121 7l#(4) 



f-^*H 10-0355280 



*(5)# ^°J^ ^^1^ *H2:5}ir 5L£W§*WX!l&°]tt. *ll 2^^*(30)«- Jf-'S^** 2 °fl2] 

?1#(4)# *-3l°HH* 3.3. al*8#(9)-t ^^*>J1. «l<H^i #31^3)3 ^ £xr #5)1^31^ Ml°>^ 

°-^2l ^°J* r <H *9^sH=- ol^Tfl ^ f-^tb #*Hj*,Ml(8)l- °l-g- 

*M *13 ^^IC*. * 2^*(30)2} Sp-Mfe ^^11- °]7 r «" ^-f ^ l^^#(20)2f *S 2°-^#(30)-§- S.^ f- 



T0 1*1 T^^^-ir 71^(4) ITO (Indium 1 in Oxide) tMM" ITO £i€ f-^ l-eHli^ s| -§--§- 

AR-SMM", Sn0 2 -B-2l^- ^^#2}^^ *r*«>l 7^*14. ol tifl ^J3.tb 3£ f-'g.E^ 7)^2] Jf i^* 0 ! 80 

%o}a 0 v ss] 85% o]^-ol<^o> ^ji, ^ ^^o) 30Q/D°1*M^ #4. TO<>M ^#3* "3^^711 

■fr*M7l7l ^«fl >n|°Hte- tf D H, -S-^ #4^*1 "}°l£l3^ol *>-g-^ 

^ SUlL, °1 "fl ^13:=!^ €^ lpm-50^m^§°l #4. 

€■ TO«HH ^>-§-7>^ *>2l*if^ -§-elH^3^ U-^a. *>311;i)MS, -f 3m ° r a.!JelM3, Se)ofl 

^ ^H^eflolS. ^^.A] a r a.^M3 ^ -fKE^Sl A>-g.o] 7Hr*}c|-. 



^. ^oflA-i A>-g. 7 >^tt 421^ ^ v -§- 5l±°]3-^ iE)^! 3} °121 -B-s^l; p)M, <iii, ^fH, «!^, ova. 

sfl^-^-lofl^^ «J.^ > #e)Al^ # 2 -*MH^Alofl^ ( 2-*MH^-Al5.S.^, 3- #33-2 -*r°l ^4^1 = 3^, 

^Dfl^oVnlia)^, qoH^^BliS)^, oldua.^4 ^ ^oj ^711- 3te-*>3«N<>lS SEfe ^lEl-<»>3^5llolE. ofl 



^ofl>H ^>-§-*fe JI*7>7l| S^^l^ ^^H«-7>, S^tHiZl^ ^>i2l^} ^^-g- 7flAl^| ^ 7lEf ^7> 

^7>ifl-^ ^ ol nfl B>^t!- ^2]<d 2-SHH-Sj-Al -2 - - 1 - 5il^ = 3*- 1 - *(Mer 

ck^h Darocurell73), 1 - *}<>1.E-§Ma>o1 #3«j^s|] ^7I]§- (Ciba - 6eigyA>, Irgacurel84), 1 - (4 - ^^=3^3)1^) 
-2-*M^^-Al-2-Dfl^5.3^--l-^r(MerckA>, Daroeure 1116), ^^llHl iKQiba - Geigy^h Irgacure651) 



^ *11 l^f^ Af-i-sl^ Sic^3Tr ^ <?>^ 4 #^^1 SEfe o^ol £^f- A>-§- 

«■ 4= *l^lelA|i 5] B^Ef^ ^-i-ul^* ffl #i741 ^^<H1 Al«?V^| °Jj^* ^7> 



^^Ai *fl.2«^^3 3.e)]i E fls3 <5«^£.5.^r ^Efl3ol^^l ^efl^tfl^ ^^2}- 7|^-t(]P>^ #5)l^Efl^ ^^o] £ 
efl^tflsl ^^-51^ sflel^ 3^1 ^ (Helical Twisting Power) -§- 2^^H1 n|-Sr ^^£1 5i|^]t S^*>^ ^ 



^ ^oflAl q^S-i^t- »>3^5ll°l3 "llEl-oVa^ellom-i-Sl A>£]Ai ^ 7>^-tb S.ii°l£l- *^ V *H ^711aH1 
*H1 ^21-a ^ V *><H al*^> ^^^^ll" ^l|£Slr PIPS ^^^.3 ^1^S>^ n$ o^o]^ o> 3 ^5flo)e £ ^ 
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*1 ^-f^r S.i^7} -^S}^ 1:5 »}3.*im°}^. SEfe "11 E}o}Hli E S-^^l- ^7>S>^ A>-§-aflc ^ 

c}. «H3 al-g-7}2l «-^o} Sjro>^^ ^ ^oj-o] ^*>J1, -g-^£ ^iS.47> °1 «fl ^^S.i^ 

^^-^ ^-o] AjAfl^ofl cflafl io-50^% 3£ *}-§-^-<>l «HM*rJl, 10-30^^=%7> 7}# a} 2) 3 f^-g- ■ 

7flAM]ir OrHl^HH 5£^- "llE^H^elHH Sii^oH cflsfl i_5^^=% A>-g-s>^. ^o) ^t}. 



PIPS ^^^.5. ^]S*>fe ^-f -^Bl^l ^Sfl >>.>-§-*>^ A}2]3 °- 365nmS. *r mW°lH mW^^l A}-^ 7}^S} 

31. *}S^3 2a}a13£ ^Aj-g-ofl *}2} 3X2-^- 5^-30* ^3}7} £3*1 °J<H^ ^^7} ^q-fe a] 

30)1}. ^ 2:A>S>^ A}21321 ^ 7l7> ui o J7^>^S] ^§>tV^-ol AJ^SI 3«g£H D iD ] ^ #e1al^ 

^*} 5*3 ^3 Si^-t^ S-^ ^#33 Q-t ^S- Sii. t^^A-1 S^g-A} $A>^ ojj^ 4*J-^2] £Hf5l^7} #3 
3!" ^EflS. l43>-r3 5l^^HlA)2;7l- ?}*H ^^"ShE A o V ^*>7fl 33". Stt 2:33fe 32132} Afl 7] 3-?- 333 
f^-ofl :g_g_^ 3#3^r «13 HS.#^S1 3717]- 33 ^3 3^ #33 -§"^£ 

71- ?r33fe §-^7> A^lTll 33. 



*il i33#(20)3 All 233*(30)£ f €5. 3^33 ^-3°fl 7M33. 333 ^3^3^33 3^ 
# J133-SL3 3-§-3 33. 33 3E(A)2} 33 33^- 37}33 3333 (3333) 33fe PDLC7} 3^ 

3333 <yA>%si 337} 333^ ^o_s. 3333 33333 330.3. s.*}^] 333 ^33333. 3 233 

^(30)3 <&±r Afl 2i(A)3 3£r 3^3^ 3^3 tflS. «!!^SAl2l $l£7> #t}. ZLSlM- ^- ^oflA-lfil- ^-ol l-Sfl^Efl 
?J ^^Sl l-Hl-q-^l- ^1 2^#(30)-§- ^3V*>^, All 2^^#(30)<H1^1 PDLC* ^^}%^] 
ol^Tfl 51^ -@2fl21 ^^fl^AlSl ^^^r^) ^-.fl ^oflA-lo) ^ofl o^^j. ^^AJ.^01 .^-7>5l7l nH^ofl ^ ^>^£] ^Va]- 
€<^1 W^Cl-. #31 *1*17> ^-EfloflAi^ 0]^« ^VAV^ol AJ-W-^S ^J.^ Cl^l- aflolS. SI Ol^-Al ?1 5E7> ^7>£lJL, 
?E5tAE| ^o]7l ^Sfl ^^H- ^7}A)?lxl ^o> £ S|£l Aj^^- ^Al^ ^ OJcf. 



Afl 3£(B)$1- 3°J-* 37>t!: ^^ElK^^^^)^^^ PDLC 7} #-g- -f-^l-Al^H^ ^^^-01 ^] 2^^*(30)<Hl 
S.^-^. All 2^3#(30)"H1 < y^>^ l-al-M- ^2:51 #BH^Bfl5J ^3#ol J^l^e^ ^S)-^H1 ^el- 

^1 2^^#(30)S ?-2l-SH ^^r^lHoll SlSfl ^£l7l nfl-g^] PDLC ^'i^r ^ ¥r ^ »fl >H ^ 
Ol ^ 71121 Al-g^, H^^AlEl- Al-§-*l-^ ^^-Sl- ^-Ol 3 0 d-37>Al-3^AV^S. =1*^^ %°\ $.7} ^. 

&o\], 3<a- «1°J7>A1 3-*»3.A) S-Ajofl ^gfl^cl-. 



J1*a> #av^ efl^g ^*llir TN«1«-1- STN ^134 ^ «^£# ^>-g-*H ^7l nfl^-ofl o)-g- £ ^- 

01 $1S7> ^-Cf. BEtb -& ^^21 JL^A} £-A>^ ^-^1^ ^wJ-Aj.^c-1 ^7>51«>1 fl£7l- # 

3., WolAl SVA}ofl O)^. Aj^-AV^O.l ^]7lE|<H 2EE}AE 7 } ^S}£i ^ A] % ^ d»l S. 0]-§-^ ^ <£jL, He] 

f^lSt ^>-g-«>^ St7l ufl^oll ^1*>21- 0 1 $SL^ f^zflSl PSCT»11 wl«fl ^3^1 o]^^- ^q.. 

O}*} AjAHl^- S-Ol ^. ^« ^AflSl ^t}^, £ WO] *>7l A^AHlofl fi)^ AflthSl3 -S-^SM*> tl-th 

AjAHl 1 



^^fiii^S^ ^"11 #^7l7> iojig £iinl9j TL204 (Merck^V) 21- HQ*) ^7)7} £<giS E - 7 (Merck*}) 
# ^^^-S-ofl cflSfl 80:202) Hl^rsL Afl l <aj^2l <^^^&-$r ^213 ^-g- i-sln^ p N 

393 (Merck*}) ^ 2«^ SEfe 3*^ *}H«5flolS.l- JL^-a} aJ^-oII cfla|) 50:502) «1^-S. ^^^S^. a}21a} ^ 
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^ v -§- 7lW*03.fe r^S-^-o] U73(Darocure 1173. Merck^»# H-g-^-g-ofl cflsfl 1<§^% A>^-5>^4. o] £tM~§- 

£Ht 20/8021 ^*]3. cfT-1 ^cl^^s. 5°J«V7fl ^^-*>^c^. o] ^SM-H-f- ol-§-*> 

^ ^ 7*<m£. f-^86%. ^3*1% 30Q/D°1 2 °1121 IT0SU€ -ft-el# a>°M ^oj^cg,} ^ojo] ^ a 

£l<S 365nm3 7>*l *V2]4i-t- 10mW/cnf2l ^7)S. l-g-# £A}s}oj ^ ls«^-§- ^a^a^. 



^1 2^^*21 Tll^Hfe ^ 2 HBSil ITO -a-Bl^l^-ofl f-elol^c -g-^# ^S^S. 

250r^Ai ^§>7fl ^^l^cf-g- a^i-l- ^Al*>^cf. sliJ^el^ 2 "1121 -ffe]7]^ ^0^5. #3 -§- 5;m> *> 
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